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(54) Improved stent for dilatation of blood vessels 



(57) A stent (1 ) for dilation of blood vessels, such as 
arteries (10) and the Ilka, comprises a tubular net (2) et 
the ends of which are two annular elements (5, 6), said 
stent being suitable to pass from a collapsed configura- 
tion in which it assumes a minimum cross sectional di- 
ameter In order to be able to be conveyed inside the 
artery (10) to an expanded configuration in which It as- 



sumes a maximum cross-sectlona! diameter in order to 
dilate the walls of the part of artery In which It Is inserted 
and keep them in this dilated position; in the expanded 
configuration the annular elements (5,6) compressing 
the inner walla (1 1 ) of the artery (1 0) so as not to create 
any breaks or interruptions In the flow of blood Inside 
the artery (1 o) and through the stent. 
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Description 

[00O1] The present invention refers to an Improved 
stent for dilation of btood vessels, In particular arteries. 
[0002] In trie coronary arteries which carry the blood 5 
directly to the heart, It can happen that deposits of fat or 
cholesterol gradually form, due to factors such as ge- 
netic predisposition, diabetes, smoking high-fat diet, 
and high blood pressure (hypertension). These fatty de- 
posits in the arteries form occlusions or strictures called 
stenoses which are capable of limiting blood flow. 
[0D03] If the necessary amount of blood does not 
reach the heart, serious problems can occur such as 
cardiac Ischaemia, that is lack of oxygen In the cardiac 
muscle, and so called angina pectoris, perceived by the 
patient as chest pain. If the.fatty deposits form an actual 
plug In the artery, blood can no longer reach the heart 
and myocardial Infarction occurs. 
[0004] When a patient has an abnormal electrocardi- 
ogram in an exercise tolerance test, a specific examina- 
tion called a coronary angiography must be performed 
to see If the abnormal electrocardiogram is due to oc- 
clusion of an artery that carries blood to the heart. The 
coronary angiography consists In Injecting a radio- 
opaque, lodlne-based contrast agent Into the arteries 
through a catheter. When X-rays strike the contrast 
agent an image Is formed on a cine film. The physician 
can thus sea a film that shows the flow of bipod through 
the arteries and the presence of any of the narmwings 
or strictures of blood flow that indicate stenosis. 
[0005] Various methods of solving the problem of 
stenoses are known at present. 
[0006] One method Is the by-pass. This Is a surgical 
Intervention by means of which an alternative route Is 
created for the blood flow in the point of the artery in 
which the occlusion has occurred. This means using a 
leg vein and a thoracic artery from the patient to fashion 
an alternative artificial duct for the blood in the point of 
the artery in which the narrowing or occlusion has oc- 
curred. It is evident that a by-pass is a somewhat com- 
plicated surgical procedure. It Involves opening the pa- 
tients chest, therefore ft is done under general anaes- 
thesia and the patient Is subjected to be bedfast for long 
periods. 

[0007] An alternative to a by-pass Is an angioplasty, 
Which allows the narro wings or stenoses present in the 
coronary arteries to be eliminated or widened without 
resorting to surgical opening of the patient's chest and 
general anaesthesia. To eliminate these narro wings, 
use Is made of devices such as a micro drill or laser; to 
widen the strictures a balloon system Is used. 
[0003] In angioplasty procedures a catheter Is used, 
that Is to say a Email, hollow tube that is generally Intro- 
duced Into the patients femoral artery or aorta. A small 
metal guide wire Is inserted through this catheter and 
manoeuvred in the desired direction so that Its tip reach- 
es the artery affected by the stenosis which requires at- 
tention. According to requirements, a micro drill, a laser 



device or an inflatable balloon can be installed on the 
guide wire. 

[0009] If the narrowing of the arteries is due to depos- 
its of calcified and therefore extremely hard fat, the mi- 
cro drill, which consists of an oval body on the surface 
of which diamond granules are provided to make it abra- 
sive, Is used. The micro drill is brought close to the parts 
of occluded artery and made to rotate at a speed of 
about 1B0-200 thousand revolutions per minute, so as 
to eliminate the calcified fat that causes the narrowing 
of the arteries. The micro drill produces extremely small 
fragments, smaller in size than red blood cells, so these 
fragments can be eliminated In the normal blood circu- 
lation. 

[0010] As an alternative to the micro drill a device that 
generates a laser beam can be used. This laser beam 
has an area of action of about a few tenths of a millimetre 
and by operation of the guide Wire the laser beam grad- 
ually opens the way through the occluded artery, de- 
stroying the deposits of fat that have produced the nar- 
rowing. 

1001 1 ] If the fatty deposits In the arteries are not yet 
calcified, instead of using such complex devices as the 
micro drill and the laser, a balloon system is used that' 
has a deflated balloon mounted on the tip of the guide 
wire. Once the balloon has roach ed the point of the ar- 
tery where there is a narrowing, it Is Inflated and kept 
expanded fora few seconds. This manoeuvre is repeat- 
ed two or three times. The object is to compress the de- 
posits of fat which have not yet calcified and are there* 
fore still soft, against the walls of the artery, squeezing 
them to reduce the space they occupy. In this manner 
the blood Is allowed to flow better in the arteries without 
encountering obstacles, 

[0012] In many cases It has happened that the widen- 
ing of the artery produced by the balloon has not lasted 
overtime. After three or four days or after one or two 
months the artery closed again like before, as If it were 
caving In on Itself. 

[0013] To overcome this drawback, according to the 
prior art use has been made of a stent. The stent Is a 
metal reinforcement in the form of a tubular net After 
the artery has been widened wfch the balloon method, 
the stent is inserted over the balloon. The balloon Is then 
Inflated to expand the stent which abuts against the In- 
side walls of the artery. At this point the balloon Is de- 
flated so that it can be removed from the artery together 
with the guide wire and consequently the stent remains 
expanded against the artery waifs, avoiding any caving 
In of this area of the artery. 

[001 4] Rgure 8 dhows dlagrammatlcally a stent 1 CO 
according to the prior art, applied to an artery 101 in 
which fatty plaque 102 which Is kept apart by the stent 
1 oo is visible. The stent 1 00 must be radially expandable 
in order to be able to pass from an unexpended config- 
uration in which it occupies a minimum space to an ex- 
panded configuration in which it Is radially expanded. In 
fact the stent Is inserted In the artery in its unexpended 
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configuration and, having reached the point in which the 
stenosis is situated, is expanded radially by means of a 
balloon lo iis expanded configuration. Although it has a 
very hmiled length, the stent 100 must be substantially 
flexible so that it can adapt to the shape of the artery. 
Final y iho stent 100 must be substantially rigid In order 
lo bo able lo maintain its expanded configuration and 
Ihus avoid caving in of the parts of artery It supports, 
[0015] In compliance with these requirements the 
sicm 1 00 takes the form of a net with a diamonoSshaped 
mesh. Al Ihe ends 103 and 104 of the stent 100, be- 
tween the diamond-shaped meshes and the inner wall 
of the Briery 101, respective steps 105 and 106 are 

fOTTJOd 

[0016] Considering that the blood flow in the artery 
ioi proceeds in the direction of the arrow F, said flow 
encojntors a bamcr in the steps 105 formed at The end 
103 of me stent 100 Consequently the blood platelets 
break HO/unsi sHid steps 1 05 and accumulate in the en- 
try end ol ine stent This favours the formation of a new 
slenosis which affects the artery 101 near the end 1 03 
or the stent 100. 

[0017] The object of ihe present Invention is to elimi- 
nate said drawback, providing an improved stent that is 
practical, economical and simple to make. 
[0016] This object is achieved, according to the inven- 
tion, with (he characteristics listed In appended inde- 
pendent claim 1 . . 

[0019] Advantageous embodiments of the Invention 
are apparent from the dependent claims. 
[0020] The stent according to the Invention provides 
an annular element positioned in at least one of the two 
ends of ihe stent., This annular element further widens 
the artery, compressing the inside walls of the artery with 
which it is In contact In this manner no step is formed 
between It and the inner surface of the artery. With the 
stent according to the invention blood can flow freely in 
the artery without encountering any obstacle that caus- 
es an interruption in the flow of the platelets and thus 
favours the formation of accumulations of fat and con- 
sequent stenoses. 

[0021] Further characteristics of the invention will be 
made clearer by the detailed description thaif ollows, re- 
ferring to a purely exemplary and therefore non-limiting 
embodiment thereof illustrated In the appended draw- 
ings, in which: 

Figure 1 is an axonometric view of a stem according 
to the Invention, shown in an expanded confrgura- 

' tion; 

Figure 1a is a cross section of an end of the ©tent 
according to the Invention; 
Figure 2 is an axonometric view, showing the stent 
according to the invention applied to an artery, par- 
tially cut away; 

Flgure3 isa dlagramatic view in longitudinal section 
showing an artery In which a stenosis has formed,, 
during an angioplasty procedure and before appli- 



cation of a stent; 

Figure 4 Is a cross section taken along section line 
of IV-IVof Figure 3; 

Figures 5, 6 and 7 are diagramatic views In longrtu- 
b dlnal section, showing the procedure for inserting 
of the stent according to the Invention inside the ar- 
tery of Figures 3 and 4; 

Figure 8 Is a longitudinal section showing a stent 
according to the prior art applied to an artery. 

10 

[0022] The stent according to the Invention, which is 
designated as a whole with reference numeral 1 , is de- 
scribed with the aid of Figures 1 and 1a. 
[0023] The stent 1, shown in Its expanded position, 

u comprises a net 2 with a substantially tubular shape, 
formed by thin wires 4 which are woven together so as 
to form a pluraiiry of diamond-shaped meshes 3. The 
wires 4 are generally made of steel or another precious 
metal, but they can also be of synthetic material or In 

£o any case of a rigid material such as not to cause rejec- 
tion by the arterial tissue. Thanks to Its shape and the 
choice of the material, the tubular net 2 can pass from 
a collapsed configuration with a minimal cross-sectional 
diameter to an expanded configuration with a maximum 

sb diameter in cross section. Once it has assumed ths ex- 
panded configuration, as shown In Figure 1,.said con- 
figuration is maintained thanks to the stiffness of the 
wires 4, 

[0024] At the two ends of the tubular net 2 two annular 

30 elements 5 and 6, respectively, are provided. Each an- 
nular element 5 and 6 connects the respective end tips 
5' and 6 l of the diamond-shaped meshes 3. The annular 
elements 5 and 6 can be made from the same material 
usedforthe wlrB$4 orfrom a different, substantially rigid 

33 material compatible with the use for which the stent Is 
intended. Like the tubular net 2, the annular elements 5 
and 6 must be able to pass from a collapsed configura- 
tion with a minimum diameter to an expanded configu- 
ration with a maximum diameter. For this purpose each 

40 annular element 5, 6 has a telescopic closing system, 7. 
[0025] Figure la shows a cross section of the annular 
element 5. An end 6 of the annular element 5 has a cir- 
cular hole 9 having an inside diameter slightly . larger 
than the outside diameter of the other end 30 ot the an- 

43 nuiar element 5. The end 30 can thus engage by sliding 
telescoplcally Inside the hole 9, so as to close the ring. 
Stops positioned Inside the hole 9 and at the end 30 of 
the ring element 5 can obviously be provided In the tel- 
escopic closing system. 

e° [0026] Said stops block the stroke of the end30 fnslde 
the hole 9 in a collapsed position In which the annular 
element 5 assumes a minimal diameter and in an ex- 
panded position in which the annular element 5 as- 
sumes a maximum diameter thus avoiding the possibll- 

ss Ity of opening of the annular element 5- 

[0027] The method for Introducing a stent 1 according 
to the invention into an artery is described hereunder 
wtth reference to Figures 3-7. 
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